A compact, small diameter, standing-wave linear accelerator structure suitable for industrial and medical applications is presented. The novel structure utilizes a new type of coaxial cavity as the coupling cavity for T/2 mode, standing-wave operation. This structure offers a significant reduction in overall diameter over the side-coupled, annular ring, and existing coaxial coupled structures, while maintaining a high shunt impedance and large nearest neighbor coupling (high group velocity). A prototype 4 MeV, 36 cm long, S-band accelerator incorporating the new structure has been built and tested. Theoretical accelerator design parameters, as well as experimental results, are presented.
INTRODUCTION
Compact electron linear accelerators with energies up to 50 MeV have been widely used for radiation therapy and industrial radiography since early 1960. Recently emphasis has been placed on more efficient, compact, and cost-effective designs to reduce the size and cost of these systems. For standing wave, W7/2 mode linear accelerators, the coupling cavities allow for flexibility of design, since they are unexcited in steady state operation. Existing standing-wave accelerator coupling cavities can be classified into four general design types: side cavity, on-axis, coaxial, and annular ring structures. These four structures are shown schematically in Figure 1 and important features are summarized in Table I Figure  3 . The overall length of the guide is 35.9 cm. RF power from a magnetron is introduced at the 5th full accelerating cavity. The peak rf power delivered at the guide is 2.3 MW, with a 4.3 psec pulse width. The measured and theoretical dispersion curves for the brazed guide are shown in Figure 4 . The theoretical curve assumes a biperiodic structure with faccelerating = 2996.69 MHz and fcoupling= 3000 MHz. The bead drop data is shown in Figure 6 . The guide had a measured Q of 13,500 
